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Behavioral Analysis of nicotine seeking 




Nicotine use represents one of the most common causes of 
preventable diseases in the US. About 20% of the US population 
uses nicotine products regularly. Adolescents use their first 
nicotine product at when the brain is still in a phase of 
development and when exposure of neural networks can be 
modified in the presence of nicotine. Nicotine can activate 
numerous nicotine receptor proteins in humans and animals that 
are normally controlled by the neurotransmitter acetylcholine. We 
use zebrafish to better understand how nicotine functions in the 
brain and causes nicotine addiction, because of the small size, 
large number of off-spring, short generation time and tools 
available for sequencing and manipulating the zebrafish genome. 
One approach in our lab is to generate a nicotine-seeker line of 
zebrafish with a high percentage of nicotine-seeking zebrafish. A 
behavioral choice assay was used to separate larval zebrafish 
into nicotine-seekers, avoiders and neutrals. Genomic methods 
were used to link nicotine-induced behavior to gene 
polymorphisms.
Larval Zebrafish show individual preferences for nicotine and can 
be sorted in to nicotine-seekers, nicotine-avoiders and nicotine-
neutrals using a behavioral choice assay.
Identified gene polymorphism are not strongly linked to studied 
gene poymorphisms
SUMMARY
PCR  points to gene polymorphism





Exploring the neurogenomics of nicotine-
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DNA sequencing confirms gene 
polymorphisms
Videorecording setup
Video analysis using 
EthovisionXT
Identification of nicotine-
seekers, avoiders and 
neutrals
Multi-generational study shows slight decrease 















Nicotine seeker Nicotine avoider
Spent more time 
in the nicotine 
compartment
Spent most of the 
time in the water 
compartment
Nicotine neutral
Has no 
preference for 
water or nicotine
